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Background: Stress has been recognized as a significant psychosocial and physiologic component in educational and practical processes.
Objectives: The purpose of present study was to survey stress among Iranian nurses in critical wards.
Patients and Methods: In this cross-sectional study, 3643 anonymous questionnaires were disseminated among nurses in different 
hospitals in Tehran, Iran, by utilizing multistage random sampling. The questionnaire consisted of two sections: demographic 
characteristics and a 22-item list on a five-point Likert scale. The association of variables with stress was evaluated using hierarchical 
logistic regression.
Results: A total of 3043 completed questionnaires were completed and returned (response rate, 83.53%). Age (> 33 years, 1571 (51.63%); < 
33 years old, 1472 (48.37%)), marital status (single, 188 (6.18%); married, 2685 (88.24%); and widow, 170 (5.59%)), working shift (morning, 605 
(19.88%); evening, 631 (20.74%); night, 603 (19.82%); and rotation, 1204 (39.57%)), and the years of experience of nurses (1 - 5 years, 413 (13.57%); 
6 - 10 years, 589 (19.36%); 11 - 15 years, 832 (27.34%); 16 - 20 years, 758 (24.91%); and 21-25 years, 451 (14.82%)) had significant association with the 
level of stress (P < 0.05 for all parameters). However, sex (male, 937 (30.79%); and female, 2106 (69.21%)), education (associate, 444 (14.59%); 
baccalaureate, 2250 (73.94%); and master, 349 (11.47%)), and body mass index (> 24.6 kg/m2, 2514 (49.75%); and < 24.6 kg/m2, 1529 (50.25%)) 
showed no significant association with the level of stress (P > 0.05 for all parameters).
Conclusions: Considering the personal and background characteristics of personnel and understanding their association with stress and 
stressful situations encompasses the ability to persevere and adapt to contextual stressors.
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1. Background
Every day we are facing with stress in our private life or 

public work. Its proper level may help us cope with chal-
lenging situations; but the high level of stress may cause 
anxiety and irritation, and even threat health. Therefore, 
its consequences can be disappointing.

Nursing is a job with a high level of stress, especially 
in some wards such as intensive care unit (ICU), coro-
nary care unit (CCU), and dialysis unit (1, 2). The crucial 
responsibilities of ICU and CCU nurses, operating with 
highly developed technologies, and necessitating fast 
decision making in ICU patients, excessive workload (3), 
management styles, managerial skills, professional dis-
agreement, and the emotional cost of caring (4-6) are 
the remarkable characteristics of the job of ICU nurses. 
Therefore, their work is making stress mentally and emo-
tionally; if nurses are not able to handle the surrounding 

circumstances stressors related to the nursing environ-
ment, they may become unable to cope and accordingly, 
quit working (7-9).

In the last few decades, the work of nurses has attracted 
scientists’ interests from organizational and psychologic 
perspectives (10, 11). To understand the stressors and the 
way of their resolution, several studies have been con-
ducted. However, regarding social and environmental 
differences in different hospitals and different social and 
cultural environments, it is important to evaluate stress-
ors by considering organizational characteristics (12-14).

Although little is known about the effects of age, years 
of experience, and education in association with antici-
pating low level of stress, these features have been recog-
nized to affect coping and stress management behaviors 
in different nursing backgrounds (15, 16). The result of a 
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study on a small sample of acute surgical nurses showed 
that there was a positive correlation between age, years 
of experience, and vulnerability to the effects of work-
place stress. Older nurses (> 51 years) had the lowest lev-
els of stress (17). Some studies indicated that older nurses 
more effectively adapt to the workplace stress than their 
younger colleagues do, and perhaps cope more efficient-
ly with the continuous changes in healthcare industry. 
Other nursing studies across identical backgrounds tend 
to corroborate this finding; therefore, these findings in-
dicate that there is a positive correlation between the 
level of education and years of experience and successful 
control of workplace stressors (15, 16, 18).

Excessive workplace stress not only can cause exhaus-
tion, job frustration, and fading morals, but also has neg-
ative influence on staff (19). It is valuable to evaluate this 
issue to determine the factors that can affect employees 
frame of mind (20).

2. Objectives
Regarding the importance of the workplace stressors, 

especially in nursing care, a survey in the different criti-
cal units (dialysis unit, CCU, and ICU) of different hospi-
tals in Tehran, the capital of Iran, was done to compare 
nurses' stressors in different populations and its associa-
tion with some background and personal variables. This 
comparison allows further investigation in coping ap-
proach, which might maintain nurses’ health.

3. Patients and Methods
In this cross-sectional study, 3643 anonymous question-

naires were distributed to a sample of nurses in dialysis 
unit, CCU, and ICU from a list of those who were working 
in these critical wards of the hospitals of educational and 
non-educational hospitals in Tehran, Iran. Data were col-
lected from March 2012 to January 2014. The study had three 
inclusion criteria including working in critical care units, 
willingness to participate in the study, and availability of 
the full length completed questionnaire on the referring 
time of researcher. Finally, 3043 completed and useful ques-
tionnaires were returned (response rate, 83.53%) (Table 1).

The exclusion criterion was unavailability of fully com-
pleted questionnaire. The sample size was determined 
based on information from a pilot study of 100 samples. 

An odds ratio (OR) equal to 0.90 for the association be-
tween years of experience and stress levels had been 
found. By considering this value of OR; with a proportion 
of stress of 0.50, 95% confidence level, and power of 80%, 
sample size was calculated at 2801 subjects by G-Power 
3.1.2 software (available at: www.psycho.nui-duesseldorf.
de/abteilungen/aap/gpower3). Considering a dropout 
rate of 25%, the final sample size was determined to be 
3643 subjects. The sampling method was multistage 
random sampling so that in the first step, 16 hospitals 
(8 hospitals from educational and 8 hospitals from non-
educational referral hospitals) were randomly selected 
from all hospitals (50 hospitals) and in the second step, a 
simple random sampling method was used to randomly 
select the nurses amongst the critical units of hospitals. 
Sampling framework was received by inquiring about 
the number of hospitals and working nurses in critical 
care units according to the predetermined samples. The 
names of all hospitals in Tehran were collected, divided 
based on the educational and non-educational ones, 
and wrote on the identical pieces of paper. Eight hospi-
tals from each educational and same number from non-
educational hospitals were selected by simple random 
sampling with replacement methods until the predeter-
mined number was achieved. In the second step, the list 
of all working nurses in the critical care units were gen-
erated and based on the simple random sampling, the 
predetermined numbers were selected. The researchers 
distributed the questionnaires and an information form 
outlining (enclosed cover letter) the aim of the study 
among nurses. Confidentiality, voluntary participation, 
and anonymity were maintained throughout the study. 
To ensure anonymity, no code numbers were appointed 
on the questionnaires to identify responders.

The questionnaire consisted of two parts: the first part 
of the questionnaire was related to demographic charac-
teristics (age, marital status, and sex), work shift, number 
of years spent in the dialysis unit, CCU, and ICU, body 
mass index (BMI), and qualifications of the respondents. 
The second part consisted of a 22-item list outlining pre-
viously identified work stressors (Box 1). The respondents 
were asked to rate the work stressors on a five-point Lik-
ert scale ranging from “causes me no stress” to “causes 
me extreme stress”. The minimum and maximum score 
of the questionnaire were 22 and 110, respectively.

Table 1.  Validity and Reliability of the Scale a

Validity Reliability

Face Validity, Impact Score 2.09-4.67 -

Content Validity, CVR 0.45 -

Content Validity, CVI 0.83 -

Stability, Test-Retest - 0.87

Equivalency, Alternative Form - 0.85

Internal Consistency, Cronbach’s alpha - 0.89
a Abbreviation: and CVI, Content Validity Index; CVR, Content Validity Ratio.
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Box 1.  Stressful Situations Scale with 22 Items

1. Dealing with patients pain and suffering

2. Family presence

3. Heavy workload

4. Relatives reaction

5. Time pressure

6. Communicating bad news

7. The necessity of having continual readiness for emer-
gency procedures

8. Death and dying

9. Staff shortage

10. Non-nursing tasks

11. Patients' reactions

12. Physician not available

13. Instability of patient's clinical condition

14. Lack of resources

15. Working extra hours

16. Physicians' demands

17. Decision making

18. Unpleasant tasks

19. Shift rotation

20. Poor cooperation in dialysis, coronary care unit, and 
intensive care unit

21. Poor cooperation and communication in other 
departments

22. Disproportionate between salary and job hardness

The content validity of the questionnaire was ensured 
through reference to information attained in a review of 
the literature and peer review by a panel of five psychiat-
ric nurses, ten working nurses in critical care units, five 
physicians working in ICU, five psychologists, and five ad-
ministrators for supervision. Information about validity 
and reliability of the scale are presented in Table 2. Final 
version of questionnaire was made by considering com-
ments of 35 person in panel. For determining the cutoff 
points (having or not having stress), receiver operative 
characteristic (ROC) analysis was used and based on that, 
score of 67 was selected. Furthermore, any nurses with 67 
or higher score had stress and was labeled as nurse in hav-
ing stress category and the nurses with stress score less 
than 67 were categorized in not having stress category.

3.1. Ethical Issues
Ethical Committee of Masih Daneshvari Hospital, affili-

ated with Shahid Beheshti University of Medical Sciences, 
Tehran, Iran, approved the study by the approval number 
of SBMU1/REC/1391/90. Moreover, Ethical Committee of 
each hospital reviewed the study and approved its ethical 
considerations. We explained the purpose of the study to 
the nurses. They were completely free to participate, de-
cline participation, or withdraw from the research at any 

Table 2.  Frequency, Percent and 95% CI for Study Participant a

Categories No. (%) L U

Age, y

< 33 1571 (51.63) 49.85 53.40

> 33 1472 (48.37) 46.60 50.15

Sex

Male 937 (30.79) 29.15 32.43

Female 2106 (69.21) 67.57 70.85

Education

Associate 444 (14.59) 13.34 15.85

Baccalaureate 2250 (73.94) 72.38 75.50

Master 349 (11.47) 10.34 12.60

Marital Status

Single 188 (6.18) 5.32 7.03

Married 2685 (88.24) 87.09 89.38

Widow 170 (5.59) 4.77 6.40

Working Shift

Morning 605 (19.88) 18.46 21.30

Evening 631 (20.74) 19.29 22.18

Night 603 (19.82) 18.40 21.23

Rotation 1204 (39.57) 37.83 41.30

Years of Experience, y

1-5 413 (13.57) 12.35 14.79

6-10 589 (19.36) 17.95 20.76

11-15 832 (27.34) 25.76 28.93

16-20 758 (24.91) 23.37 26.45

21-25 451 (14.82) 13.56 16.08

BMI, kg/m2

< 24.6 1514 (49.75) 47.98 51.53

> 24.6 1529 (50.25) 48.47 52.02

Stress score

< 67 1637 (53.80) 52.02 55.57

> 67 1406 (46.20) 44.43 47.98
a  Abbreviations: L, 95% CI lower bound; U, 95% CI upper bound.

time throughout the study. The nurses were assured of 
the confidentiality of their personal data. Subsequently, 
they provided the written informed consent form.

3.2. Statistical Analysis
All analyses were performed using STATA 10 (Stata Corp, 

College Station, Texas, the United States) (21). Univariate 
and multivariate multilevel logistic regression analyses 
were used to assess the association of predictors includ-
ing age category, sex, education, marital status, working 
shift, years of experience, and BMI with the outcome vari-
able of stress level (coded as 1 for scores > 67 and 0 for 
scores < 67). The variables were entered in each model by 
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making them as indicators due to their qualitative na-
ture. In the univariate analysis, each variable entered in 
the model individually to assess unadjusted association 
of the predictor with stress and in the multivariate analy-
sis, all variable were entered simultaneously to evalu-
ate the simultaneous association of the predictors with 
stress. A compound symmetry covariance structure was 
used. Parameters were estimated using adaptive Gauss-
Hermit quadrature integration procedure. A likelihood 
ratio (LR) goodness-of-fit test was performed for checking 
model adequacy. Unadjusted and adjusted OR and their 
95% CIs were presented as the effect sizes of interest. In 
addition, a trend test was performed for years of experi-

ence to evaluate the trend of stress levels as growing the 
years of experience. P values < 0.05 were considered as 
statistically significant.

4. Results

4.1. Description of Study Participants
Of the total study participants (3043 persons), 1571 per-

sons (51.63%) were < 33 and 1472 (48.37%) were > 33 years 
old. Participants, consisted of 937 males (30.79%) and 2106 
females (69.21 %). Frequency and the percent of other sub-
jects, for each level of predictors are shown in the Table 3.

Table 3.  Results of Unadjusted and Adjusted Multilevel Logistic Regression Analyses for variables related to the Stress a

Categories Unadjusted Results Adjusted Results

OR L U P Value OR L U P Value

Age, y < 0.001 0.718

< 33 b 1 - - - 1 - - -

> 33 0.72 0.62 0.83 1.06 0.78 1.44

Sex 0.383 0.019

Male b 1 - - - 1 - - -

Female 0.93 0.80 1.09 0.79 0.65 0.96

Education

Associate b 1 - - - 1 - - -

Baccalaureate 0.84 0.68 1.02 0.084 0.91 0.71 1.16 0.452

Master 0.78 0.59 1.04 0.089 0.84 0.62 1.15 0.282

Marital Status

Single b 1 - - - 1 - - -

Married 2.53 1.82 3.53 < 0.001 2.51 1.79 3.52 < 0.001

Widowed 1.98 1.27 3.09 0.003 1.96 1.23 3.12 0.005

Shift

Morning b 1 - - - 1 - - -

Evening 0.99 0.80 1.24 0.957 0.81 0.64 1.03 0.087

Night 0.87 0.69 1.09 0.227 0.68 0.53 0.87 0.002

Rotation 0.74 0.61 0.90 0.002 0.68 0.55 0.84 < 0.001

Years of Experience, y

Trend c 0.85 0.80 0.90 < 0.001 0.81 0.73 0.90 < 0.001

1- 5 b 1 - - - 1 - - -

6-10 0.75 0.58 0.96 0.025 0.67 0.52 0.87 0.002

11-15 0.57 0.45 0.73 < 0.001 0.46 0.35 0.61 < 0.001

16-20 0.46 0.36 0.59 < 0.001 0.42 0.28 0.62 < 0.001

21-25 0.58 0.45 0.76 < 0.001 0.50 0.32 0.76 0.001

BMI, kg/m2

< 24.9 b 1 - - - 1 - - -

24.9 0.94 0.81 1.08 0.362 0.93 0.81 1.08 0.352
a  Abbreviations: L, 95% CI lower bound for OR; OR, odds ratio; U, 95% CI upper bound for OR.
b  Reference Category.
c  The trend test for years of experience showed a significant decreasing trend for stress levels with higher values of this variable in both unadjusted 
and adjusted analyses.
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4.2. Univariate and Multivariate Multilevel Logis-
tic Regressions

The results of LR Goodness-of-fit test confirmed the 
model adequacy (Log likelihood = -046.8221, Chi Squared 
= 0.001, and P > 0.05). The covariance structure of com-
pound symmetry consisted of two components includ-
ing standard deviation (value and standard error [SE) of 
0.426 and 0.037, respectively) and Correlation (value and 
SE of 0.253 and 0.392, respectively). The model was adjust-
ed for design effect based on these components. 

4.3. Univariate Multilevel Logistic Regression 
Analyses

The results showed that age, marital status, working 
shift, and the years of experience of nurses had signifi-
cant association with the level of stress (P < 0.05 for all). 
However, sex, education, and BMI showed no significant 
association with the level of stress (P > 0.05 for all). Based 
on these results, older nurses (> 33 years old) had 28% (OR 
= 0.72; 95% CI, 0.62-0.83) lower stress than younger nurs-
es. Married and widowed nurses had respectively about 
2.5 times (OR = 2.53; 95% CI, 1.82-3.53) and two times (OR 
= 1.98; 95% CI, 1.27-3.09) higher stress than single nurses. 
Nurses with rotation shift had lower levels of stress (OR = 
0.74; 95% CI, 0.61-0.90). In addition, nurses with longer ex-
perience showed lower stress level than nurses with one 
to five years of experience did, so that nurses with six to 
ten years (OR = 0.75; 95% CI, 0.58-0.96), 11 to 15 years (OR = 
0.57; 95% CI, 0.45-0.73), 16 to 20 years (OR = 0.46; 95% CI, 
0.36-0.59), and 21 to 25 years (OR = 0.58; 95% CI, 0.45-0.76) 
had lower levels of stress than those with one to five years 
of experience did. In addition, the results of trend test for 
higher values of this variable confirmed a decreasing 
trend for stress levels (OR = 0.85; 95% CI, 0.80-0.90).

4.4. Multivariate Multilevel Logistic Regression 
Analyses

In this analysis, all variables were entered in the model 
to evaluate the simultaneous association of predictors 
with stress. The results showed that age was not a signif-
icant contributor in this analysis (P > 0.05) although it 
was significant in univariate analysis. In addition, sex of 
nurses showed a significant association with stress in this 
analysis (P < 0.05) although it was not significant in uni-
variate analysis. Based on these results, female nurses had 
21% (OR = 0.79; 95% CI, 0.65-0.96) lower stress than male 
nurses. Married and widowed nurses had respectively 2.5 
times (OR = 2.51; 95% CI, 1.79-3.52) and two times (OR = 1.96; 
95% CI, 1.23-3.12) higher stress than single nurses. Nurses 
with night and rotation shift were in lower levels of stress 
(OR = 0.68; 95% CI, 0.53-0.87; and OR = 0.68; 95% CI, 0.55-
0.84, respectively). In addition, nurses with higher expe-
rience showed lower stress level than the nurses with one 
to five years of experience. Nurses with six to ten years 
(OR = 0.67; 95% CI, 0.52-0.87), 11 to 15 years (OR = 0.46; 95% 

CI, 0.35-0.61), 16 to 20 (OR = 0.42; 95% CI, 0.28-0.62), and 21 
to 25 years (OR = 0.50; 95% CI, 0.32-0.76) had lower levels 
of stress than the nurses with one to five years of experi-
ence did. In addition, the results of trend test for higher 
values of this variable confirmed a decreasing trend for 
stress levels (OR = 0.81; 95% CI, 0.73-0.90).

5. Discussion
Although this research was based on a good sample lim-

ited to the hospitals of educational and non-educational 
in Tehran, Iran, the findings seem to express that many 
nurses throughout the world have experienced stress in 
critical units, which is expressed throughout the litera-
ture. The Strengths of this research were the used multi-
stage random sampling methods and large sample size. 
In this research, dialysis ward, CCU, and ICU were consid-
ered critical units.

The age of the nurses was identified as a significant fac-
tor in explaining stress among nurses working in critical 
units, which was confirmed by other studies (22-24). The 
results of this study revealed that older nurses (> 33 years 
old) had 28% lower stress than younger ones (< 33 years 
old). The results of the study also showed that younger 
nurses experienced more emotional exhaustion and de-
personalization (as kinds of stress) than their older col-
leagues did. While in older nurses personal accomplish-
ment was low and the principle cause of stress, which 
may be described to nurses later in their career wanting 
to attain new matters (25). However, other studies contra-
dict this statement because they discovered that personal 
accomplishment was higher in older nurses and that they 
know how to supervise and control occupational stress 
and tension successfully (15). Moreover, research propos-
es that as age advances, there is a concurrent increase in 
nurses' capability to handle occupational and workplace 
stresses across various nursing contexts (15, 26-29).

The results of this study showed that female nurses had 
21% lower stress than male nurses did. However, in a study 
it was reported that there is no correlation between sex 
with stress and burnout (chronic stress) (15). Finding of 
another study showed that female nurses reported high-
er levels of stress than male nurses did (2). This finding is 
opposed to our results that may be due to a small sample 
of their study and limiting samples to one of the educa-
tional hospitals of Shahid Beheshti University of Medical 
Sciences in Iran.

The results of this study indicated that married and 
widow nurses had respectively 2.5 and two times higher 
stress than single nurses did. However, in a study no asso-
ciation between age, marital status, and experience vari-
ables with decrease or increase of stress was reported (2). 
This finding contradicts with the results of other studies. 
One possible reason can explain that single nurses have 
not extra responsibilities for their home management 
and have no accountabilities for spouse and children.

The rotation of shift (morning, evening, night, and com-
binations of them) and nurses' extra working hours were 
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recognized as the most significant variables in assessing 
stress among nurses working in ICU (30), which means 
working in rotation and night shifts has several adverse 
effects such as physiologic and psychologic disorders (31-
34). However, this study did not find that rotation and 
night shifts were directly related to or directly predicted 
high levels of stress in nurses working in critical care 
units. However, it revealed that there was a significant as-
sociation between low levels of stress and the rotation of 
shift and night-shift work. However, a considerable pro-
portion of the nurses working in critical care units had 
more than five years of experience, which may partially 
explain the different results of this study with other stud-
ies. In addition, fatigue due to working was less in fixed 
shift than in rotation shift. This may be associated with 
biologic and circadian rhythms coordination with new 
conditions and circumstances (almost after seven days) 
(35). The findings of a study showed that working shift 
times significantly influenced the nine subscale of men-
tal health (somatization, obsessive-compulsive, interper-
sonal sensitivity, depression, anxiety, aggression, phobia 
and paranoid). Even after removing the effects of age and 
years of experience variables from the results, the staff 
with a fixed shift had a better level of mental health than 
the staff with a rotation shifts did (30, 36). In a study that 
performed in Iran, the results showed that there was no 
significant correlation between stress scores and age, 
work shift, and qualifications (2).

The years of experience of the nurses was recognized as 
an important variable in assessing stress among nurses 
working in ICU (22, 23). The finding of this research 
showed a significant association between years of expe-
rience and stress levels. In addition, the trend test indi-
cated a significant decreasing trend for stress levels with 
increasing years of experience in both unadjusted and 
adjusted analyses. In a study, it was reported that years of 
experience was the only personal characteristic predictor 
of adjustment with stress in ICUs (27). Other researches 
propose that as experience increases, there is a concur-
rent increase in nurses' capability to handle occupational 
and workplace stresses across various nursing contexts 
(15, 26-29).

The strong points of the study were sampling frame-
work, high sample of working nurses in dialysis units, 
CCU, and ICU, and using advanced statistical methods. 
It is important to note several limitations of the pres-
ent study and directions for further research. First, this 
research was limited by its cross-sectional design. Future 
research should review the association of other outcome 
variables such as job stressors with socio-demographic 
variables over time (for example in a cohort study) in 
order to address issues of causal relationship. Second, 
our study depended exclusively on self-report measures. 
Finally, future research should include the association of 
stress with other variables such as self-esteem, emotional 
competence, and coping.

Considering the personnel background, personal char-

acteristics and understanding its association with stress 
and stressful situations encompasses the ability to perse-
vere and adapt to contextual stressors. The results of uni-
variate and multivariate analyses confirmed the marital 
status, work shift, and especially years of experience as 
independent factors of stress. In addition, older nurses 
showed lower stress in univariate analysis and in the 
multivariate analysis lower stress levels was observed in 
female nurses.
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